Back ground: The scale-up of anti retroviral treatment is among the greatest successes of the global Acquired Immunodeficiency Syndromes (AIDS) response to date and it is on a FastTrack-approach. To contribute to the global and local target of HIV /AIDS response as well as to obtain full benefits of ART medication, strong adherence of ≥95% to Anti-Retroviral Therapy (ART) is needed.
Introduction
The scale-up of anti retroviral treatment is among the greatest successes of the global Acquired Immunodeficiency Syndromes (AIDS) response to date and it is on a Fast-Track-Strategy. Its goal is to achieve and sustain viral suppression. Even though its roll-out has led to a massive reduction in AIDS-related deaths, viral suppression rates are still too low to realize the prevention role of treatment. The early initiation of ART may place demands on the health system in some settings that could increase the risk of drug resistance, drug stock-outs, insufficient patient preparation and suboptimal adherence. Adherence to an ARV treatment regimen involves taking all pills in the correctly prescribed doses, at the right time, and in the right way. To achieve the global and local target of HIV/AIDS response, strong adherence to Anti-Retroviral Therapy (ART) is needed to obtain full benefits of ART medication (1) (2) (3) .
Adherence to ART is a primary determinant of viral suppression and transmission risk, disease progression and death. Long-term adherence to treatment is critical for the success of ART and presents new challenges. Suboptimal adherence is a major challenge in all regions, at all stages of HIV disease, and is associated with a diversity of patient-and program-related challenges.
Study has suggested that when adherence rates are between 50% and 85%, drug resistance is more likely to develop (2) (3) (4) (5) .
The evidence in different countries and settings has shown sub optimal level of adherence. Nonadherence to ART is the most common reason for treatment failure and call for additional assessment and intervention.
Consequences of poor adherence to long-term therapies are poor health outcomes and increased health care costs. It severely compromises the effectiveness of treatment making this a critical issue in public health both from the perspective of quality of life and of health economics (6) . It is the most common cause of treatment failure. Due to cross-resistance, the virus can become resistant to an entire class of ARVs thereby rendering that class ineffective not just for the individual but also for the society. This can lead to change of treatment regimen to more expensive second-line drug (7) (8) (9) . Adherence is increasingly understood as a dynamic behaviour influenced by a matrix of interrelated factors that change over time and periodic assessment is recommended. Additionally, the rapid scale up and current early initiation of ART may be associated with an increase in HIV drug resistance in the population, if appropriate assessment and prevention measures are not taken. Because this early initiation leads people to start before they are ready, with adverse consequences for adherence and treatment outcomes. Because of these, evaluation of adherence was recommended in the literature in order to develop appropriate adherence interventions (2) .
In order to implement appropriate intervention aimed to improve adherence, the discovery of factors for non-adherence to ART could help guide new public health policies and aid in developing more effective prevention strategies. In spite of the high non-adherence rate, there is very little information on the factors for these non-adherences. Thus, this study was conducted with an aim to assess the recent level of adherence to ART and investigate determinant factors.
This study was conducted with an aim to assess the recent level of adherence to ART and investigate factors associated with adherence to ART medication using mixed method approach.
Therefore, the result of this research project will have a paramount importance for the improvement of ART drug adherence intervention.
Methods

Study Area and period
The study was conducted from February to April, 2018 at ART units in Debre Berhan Kebele Health Centre and Debre Berhan Referral Hospital. These two health institutions are the only public health facilities in the town currently giving ART service. According to the data from the two health facilities, there were a total of 2,644 adult patients actively following ART therapy in both health facilities (1,864 at the hospital and 780 at the health centre).
Study Design and Data Collection
An institutional based cross-sectional quantitative study supported by qualitative approach was conducted. The data was collected using a standardized semi-structured questionnaire adopted from the World Health Organization (WHO) by directly interviewing study participants and gathering relevant information from their records. In addition, unstructured one-on-one in-depth interviews using interview guide were conducted at the study facilities with ART patients and healthcare workers and case managers administering ART services. The method used to measure adherence level was patient self-report on the number of doses skipped or missed on the past four days recall. The sample sizes for this study are 276 and 115 from the hospital and health centre respectively.
Analysis
Self-reported adherence was classified as being "adherent" when not even a single dose is missed corresponds to dose adherence. If the patient admitted having missed at least one dose corresponds to non-adherence. Adherence measurement of 95% or more is classified as adherent and less than 95% is classified as having non-adherence.
Therefore, self-report of four-day recall adherence rates measured as proportion using the formula:
Adherence rate =Number of pills (doses) taken (doses prescribed or supposed to be taken ÷ for each respondents. × 100
Descriptive statistics such as percentages, means, and standard deviations were calculated to describe and the data was also summarized in tables and graphs. To examine the relationship between levels of adherence and the independent variables, the bivariate and multivariable logistic regression analysis was carried out. The outcome ART adherence variable is dichotomized and defined as 0= none adherents to ART: 1= adherents to ART. Each independent variable was tested with the adherence status for the association. Thematic analysis was used for qualitative data. Interpreted and triangulation of the finding with quantitative finding was done and presented in text.
Results
Socio demographic characteristics
A total of 352 adult patients living with HIV/AIDS on first line ART were included in the study with the response rate of 90%. More than two third 249 (70.7%) of the respondents were females and the mean age of the respondents was 36.9 years. ± 10.6
Information regarding psycho social conditions
When the respondents asked about their living condition 242(68.8%) of them were living with their families (spouse or children).Regarding their disclosure status, 307(87.2%) were disclosed their sero status to their families, but only 134(38.1%) of the total respondents were disclosed their HIV status to the communities. About half 85(52.6%) of respondents reported they have discomfort of taking medication in front of others.
Information regarding the clinical condition of the patient
About half of the patients 166(51%) had base line CD4 count less than 200 but; 210 (68%) of the participants had current CD4 count greater than 350. The initial WHO clinical stage was stage III for 131(37.3%) patients and the current WHO stage, for more than three fourth 336(95.5%)) of the respondents one was T1 (Table 1) . 
Drug related
Of respondents on medication 194(55%) were taking one pill of ART once daily and the rest were taking twice during the study period. About 273 (77.9%) of them reported that the schedule was convenient and easy to fit to their daily routine, but the rests found it was inconvenient and difficult to fit to their daily routine (Table, 2 ). 
ART adherence level and reasons for missing their treatment
Regarding the adherence assessment to ARV therapy using missed dose self report medication adherence measurement, 307(87.2%) of all participants interviewed were adherent to the dose, and the rests 45(12.8%) were missed at least one dose in the last four days prior to the survey.
The overall mean adherent level was 95%±14 in this study area. Of non adherents, 37(82.2%) of the study participant missed two doses (Table3). The primary reasons reported by participants for treatment non-adherence were 15(33.3%) due to simply forgotten, 12(26.7%) being away from home, being busy 7(15. 6%). Findings from in-depth interview also indicated that forgetfulness was mentioned by participants as barrier to adherence.
During the in-depth interview some patients forget their appointment dates and the dose of medication when they go to holy water and think of other spiritual and religious practice.
Factors associated with medication adherence
The association of factors to medication adherence is reported in the tables (Table 3) The association of health system related factor also indicated patients who came from nearby places (<5km or less) were 2.5 times more (COR: 2.5; CI: 1.3-5; P=0.006) in bivariate analysis.
Selective variables were entered simultaneously into multivariate logistic regression to identify the most independent predictor variables of ART adherence.
Accordingly, the result showed that, married patients on ART were 3 times more (AOR: 3.2; CI:
1.06-9.9;P=0.039) adherent than singles (Table,3) .
Similarly, the in-depth interview indicated that, married people and patients who use memory aids were adherent due to the support and encouragement given from the spouse and family members.
Responses from the in-depth interviews with patients however indicated different findings. Some of them indicated that, alcohol consumption and being busy with social events were the reasons of forgetfulness to take their medication properly and influence adherence.
Discussion
In this study we tried to assess the level of adherence and factors associated with HAART adherence in Debre Berhan Health Centre and Debre Berhan Referral Hospital, from February to April 2018.
Of the total respondents 87.2% of individuals has adherence level of to their ART drugs > 95% while 12.7% of them were non-adherent (<95%) and this finding is consistent with Gondar ≥95% adherence rate respectively (18) (19) (20) (21) (22) (23) (24) . This variation observed in different location may have different reasons, for example, It could be related to the heterogeneity in measurement methods since there is no consensus exists about the gold standard measurement of adherence Regarding psychosocial findings using bivariate analysis this study found that patients who disclosed their sero status to the family and community were 4.6 times higher likely adhered than not. On the other hand, patients who felt discomfort of taking medication in front of others were 0.5 times less likely to adhere than their counter parts in bivariate analysis. This finding is in line with the study conducted in Nigeria kefi, Ambo, Emmu Kenya and Bale Robe (11, 15, 16, 22) .
In bivariate logistic regression analysis disclosure of HIV status to the family member shown 3.5 times more adherent than their counter parts similar other finding in which Respondent who disclosed their sero status to at least one person were 3.5 times more likely to be HAART adherent than those respondent who did not disclose their sero status (16) . This is the same as finding in qualitative study. However, in the multivariate analysis no association was found which is similar with study in Mekele (25) .
Using bivariate analysis and from in-depth interview Patients who got family support were more likely adhered than their counterparts which is consistent with studies in Diredawa and Harer (26) .In this study the individuals who had support from the family was found to be 3.2 times likely to adhere in bivariate analysis. Similarly, findings in, Bale Robe, Gana, Jimma, North west Ethiopia and Diredawa also are in agreement with our finding (14, 15, 24, 26) . But in current study support was not significantly associated with adherence in the multivariate analysis and similar with study in Yirgalem, Bale robe, Gana and Diredawa (15, 23, 26, 27) . This disappearance might be due to the effect of confounders.
This study also found that, patients who use memory aids like mobile, watch or other means of reminders were 6 times more likely to adherent than those who did not in bivariate and multivariate analysis but the odd of adherent in multivariate was decreased to 5. Our finding is not consistent with the finding from Nigeria which has shown the use of memory aids was not associated with medication adherence (11) . But it was in agreement with the study that revealed the use of reminder tools are factors that influence adherence to ART and with current in-depth interview (28) .
In this study current study there was association of current viral load with adherence, but no association was found between adherence and duration of infection, WHO clinical stage, base line CD4, current CD4 and baseline viral load. In contrary to this, baseline CD4 count of <350 cells/ml were significantly associated predictors of ART adherence as shown in Oromia (29) .
Longer time between HIV infection and AIDS had an important problem within the first six months of HAART adherence (30) .
Generally, in the current study we identified that memory aids, marital status, side effect of medication and frequency of adherence to instruction were the main predictors of adherent to medication.
Conclusions
Adherence level and certain important factors affecting adherence of patients have been explored and identified in this study.
The level of adherence to ART was relatively higher when compared to other studies done in Ethiopia and other developing countries but it is below the recommended level (≥95%) and multiple determinants of adherence were identified which needs to be addressed. The most frequently reported reason for non adherence were forgetting, went away from home, being busy with other things and do not want others to notice. The use of memory aids and being marred were found to be independent positive predictors for drug adherence whereas medication side effect and adherence instruction were the negative predictors for medication adherence.
Additionally, ART dug stock out, long waiting time, use of alternative and traditional medicines, desire to live longer and fear of stigma and discrimination, were the findings reported as barriers to adherence. 
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